A ZERO CROSS DETECTION METHOD FOR AC POWER CONVERTERS BASED ON AN EXTENDED KALMAN FILTER by INC, HP
Technical Disclosure Commons 
Defensive Publications Series 
January 2020 
A ZERO CROSS DETECTION METHOD FOR AC POWER 
CONVERTERS BASED ON AN EXTENDED KALMAN FILTER 
HP INC 
Follow this and additional works at: https://www.tdcommons.org/dpubs_series 
Recommended Citation 
INC, HP, "A ZERO CROSS DETECTION METHOD FOR AC POWER CONVERTERS BASED ON AN EXTENDED 
KALMAN FILTER", Technical Disclosure Commons, (January 24, 2020) 
https://www.tdcommons.org/dpubs_series/2890 
This work is licensed under a Creative Commons Attribution 4.0 License. 
This Article is brought to you for free and open access by Technical Disclosure Commons. It has been accepted for 





















































INC: A ZERO CROSS DETECTION METHOD FOR AC POWER CONVERTERS BASED ON AN















𝑥 | 𝐹 𝑥 | 𝜈  
where 𝐹  is the state evolution matrix, and 𝜈  is the process noise.  
The predicted state 𝑥 |  is determined by the process process equation 
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The general form of the observation equation is 
𝑦 | ℎ 𝑥 | 𝑛  
For our ZCD model, we define the estimated observation 𝑦 |  as  
𝑦 | 𝑎 | cos 𝜃 |  
 
The predicted error covariance matrix 𝑃 , | is calculated as 




The covariance innovation matrix 𝑃 , | is calculated as 
𝑃 , | 𝐻 𝑃 , | 𝐻  
Where 𝐻  is the jacobian of the observation equation, given by 












𝐾 𝑃 , | 𝐻 𝑃 , |  
The updated state is calculated as  
𝑥 | 𝑥 | 𝐾 𝑦 𝑦 |  
And the updated error covariance as 
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